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Abstract
Many nations have committed to midcentury net zero carbon emissions targets in line with the
2015 Paris Agreement. These require systemic transition in how people live and do business in
different local areas and regions within nations. Indeed, in recognition of the climate challenge,
many regional and city authorities have set their own net zero targets. What is missing is a
grounded principles framework to support what will inevitably be a range of broader public policy
actions, which must in turn consider pathways that are not only technically, but economically,
socially and politically feasible. Here, we attempt to stimulate discussion on this issue. We do so
by making an initial proposition around a set of generic questions that should challenge any
decarbonisation action, using the example of carbon capture and storage to illustrate the impor-
tance and complexity of ensuring feasibility of actions in a political economy arena. We argue that
this gives rise to five fundamental ‘Net Zero Principles’ around understanding of who really pays
and gains, identifying pathways that deliver growing and equitable prosperity, some of which can
deliver near-term economic returns, while avoiding outcomes that simply involve ‘off-shoring’ of
emissions, jobs and gross domestic product.
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Agreement to limit global warming to below
1.5 degrees Celsius by the middle of this cen-
tury is widely recognised by the wider scien-
tific (including social science) community,
policymakers, business and the wider public.
In response to advice from its statutory advi-
sory board, the Committee on Climate
Change (CCC, 2019), the UK Government
– holder of the United Nations Framework
Convention on Climate Change (UNFCCC)
Conference of the Parties (COP) Presidency in
the run up to COP26 in Glasgow (November
2021) – took a global lead in legislating on a
target to deliver a net zero carbon economy
by 2050 (UK Legislation, 2019a). Aligned tar-
gets set by the governments of the UK’s
devolved nations reflect the CCC (2019) con-
sideration of different resource bases and
capacity across the UK nations in terms of
capability to deliver both rapid reduction in
emissions going into the atmosphere and abil-
ity to sequester carbon via natural and man-
made ‘capture’ techniques. For example, the
devolved government of Scotland (where
low-carbon renewable energy sources are
plentiful and extensive landmass and off-
shore capacity and infrastructure to enable
carbon sequestration exists) has responded
with an earlier 2045 net zero target (UK
Legislation, 2019b). In Wales (where the
industrial base may present a greater chal-
lenge), the devolved government has com-
mitted to a 95% reduction in emissions to
the atmosphere by 2050 (Welsh Cabinet
Statement, 2019).
Ambitious and multifaceted policy pro-
grammes have emerged at both central and
devolved government levels. Of particular
recent prominence in the UK is the Prime
Minister’s ‘Ten Point Plan for a Green
Industrial Revolution’, which cites anticipated
creation of 250,000 jobs (HM Government,
2020). This ambitious agenda clearly links to
delivery of net zero targets to the Clean
Growth Grand Challenges’ of the established
but evolving UK Industrial Strategy
(Department of Business, Energy and
Industrial Strategy (BEIS), 2017–2020),
retaining and emphasising its spatial focus.
This is in terms of regional locations of
energy intensive manufacturing clusters, as
well as capacity to manufacture equipment
like electric vehicles and deliver low-carbon
energy supply. The ‘Ten Point Plan’ is also
explicitly set in the context of very current
economic policy focus, most prominently the
need to ‘build back better’ from the current
COVID-19 crisis, with the UK’s exit from the
EU providing additional timely context. More
generally, the UK’s net zero legislation is cur-
rently subject to economic and fiscal policy
appraisal via HM Treasury’s response to a
specific recommendation within the CCC
(2019) advice regarding the need for a Net
Zero Review of how the net zero transition
may be funded and to assess options for
where the costs will fall (HM Treasury,
2019). There is, however, clear focus from
HM Treasury’s perspective to establish clear
principles for decision making that are not
context-specific and, thus, more stable over
the three-decade time frame to 2050.
The need to identify clear principles for
considering net zero policy clear crystallises
in a wider international context. While the
UK arguably took the lead in establishing
net zero legislation (the first G7 nation to do
so), by June 2020, 18 other individual nations
plus the European Union have already
adopted net zero targets in law, and a further
120 countries have committed to establishing
on net zero targets through the Climate
Ambition Alliance (Levin et al., 2020).
However, it is not only nations and
devolved regions with legislative powers that
have committed to net zero. At the 2019 UN
Climate Action Summit, more than 100 cities
around the world made commitments to net
zero by 2050 (SDG Knowledge Hub, 2020).
In the UK, cities with net zero commitments
include London, Manchester, Coventry,
Leicester, Bournemouth and Glasgow.
However, at this level, the meaning of ‘net
zero’ commitment becomes less clear, where
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the local economies that much achieve such
outcomes are very open with flows of people,
goods and services in and out of city bound-
aries on a daily basis adding to the complex-
ity of emissions ultimately generated in
delivering activity conducted therein.
Another important, but also potentially
variable, framing for transition commitments
and policy is the ‘Just Transition’ initiative
established by the International Labour
Organisation (ILO, 2015). This is gaining
increasing focus and attention, having been
cited in the 2015 Paris Agreement
(UNFCCC, 2015) in the context of recognis-
ing nationally defined priorities on transition-
ing workforces. In 2019, at COP25, 46 nations
made Just Transition commitments in this
regard (ILO, 2019). Just Transition concerns
are commonly set in terms of regional and/or
industrial challenges within nations, such as
coal mining and power generation within
Spain (Government of Spain, 2019). The
European Parliament responded to the grow-
ing recognition of the need for frameworks
and funding to support net zero transitions
without growing regional disparities in
the July 2020 announcement of a Just
Transition Fund (European Parliament,
2020). In Europe, the Scottish Government
took a proactive early step in establishing a
Just Transition Commission in early 2020,
charging that body to advise Ministers on
actions that will enable the ambitions of the
Scottish Climate Change Bill to be realised
while maximising economic and social oppor-
tunities. This involves particular focus on the
need to mitigate risks around regional cohe-
sion, inequality, poverty and the sustainability
of current economic and workforce capacity
and capability (Scottish Government, 2020a).
A challenge for policy and
research communities
In practice, meeting net zero emissions
reduction commitments alongside a range
of wider socio-economic, industrial and
other public policy objectives requires
extensive cooperation and communication.
Delivery in any geopolitical context will
require that different departments of
national, devolved and local governments
can effectively work both with each other,
and with diverse industry, public and
research communities, to determine how
best to achieve what equate to systemic
transitions in how economies function and
how people live and do business. Moreover,
while national ‘net zero’ targets set within
the UNFCCC framework focus on (territo-
rial) emissions generated within national
borders, the overarching objective of limit-
ing global warming requires that emissions
do not simply relocate across countries.
Indeed, this is not only a concern of multi-
lateral global climate policy. Rather, gener-
al economic policy framing and the specific
focus on ‘Just Transitions’ – initially set
within the UNFCCC framework in recog-
nition of the need for countries to continue
to focus on nationally defined development
priorities, with emphasis on jobs and work-
forces (UNFCCC, 2015, p. 5) – reflects
national concerns around a broader set of
‘offshoring’ risks. That is, policymakers,
businesses and citizens within nations rec-
ognise that geographical displacement of
carbon emissions is associated with/driven
by relocation of investment and jobs, often
where competitive routes to decarbonisa-
tion cannot be realised at current produc-
tion locations.
For the research community, all of this
in turn presents the challenge to deliver an
evidence and knowledge base to support net
zero transition decision making across the
government-industry-third sector space.
This will necessarily cut across many disci-
plines, involving engagement and impact
with a diversity of expert and stakeholder
communities, where multiple technical ‘lan-
guages’ are used, and different perspectives
taken in setting and addressing questions.
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Thus, there is an urgent need to establish
common frameworks and languages in set-
ting and addressing the multitude of
research requirements in an integrated and
informative way. What might such a ‘Net
Zero Principles Framework’ look like? Is it
likely to differ across nations and even per-
spectives regarding the nature of the net
zero challenge therein?
The need to focus on policy,
political economy and societal
consequences
One of the key challenges for net zero deci-
sion making is the need to understand what
the policy, political economy and societal
consequences of any decarbonisation action
or ‘pathway’ may be. If negative, these
give rise to the ‘barriers’ so often cited as
preventing deployment of technically feasi-
ble decarbonisation solutions. Identifying
and understanding such consequences and
pulling through solutions that can deliver
politically and socially acceptable outcomes
is in effect the means by which the required
policy, regulatory and financial environment
can be structured and aligned in a way that
enables net zero transitions. In the spirit of
stimulating debate and opening dialogue, we
focus our own initial consideration from the
political economy perspective of our own
expertise and research base, using this initial
proposition as an invitation for colleagues
across academic and policy stakeholder
communities to contribute through further
commentary and research.
We took early steps in this process in the
first six months of 2020, drawing on evi-
dence from our own research to set out
and apply a provisional Net Zero
Principles Framework (see Turner et al.,
2020a, 2020b). We used this to inform dia-
logue with a range of UK bodies, including
HM Treasury, BEIS, the Scottish Just
Transition Commission and various
industry actors. A range of recurring and
fundamental questions emerged: Who pays
and who gains, how and when? To what
extent can gains be used to balance/com-
pensate who ultimately pays? Are there
opportunities for net zero pathways to gen-
erate and sustain wider economy expansion
and maximise gains within transitioning
economies? To what extent does taking
first or early mover steps in deploying par-
ticularly large-scale low-carbon solutions
risk the competitiveness of domestic indus-
try? Is it better to effectively import emis-
sions reducing capacity to enable faster
emissions reductions, or to invest in build-
ing ‘green’ supply chain capacity at home?
What are the fiscal and distributional con-
sequences of evolving wider economy
impacts of transition pathways in different
time frames? How does this impact the
required timing of benefits to justify and/
or enable action by different individuals,
groups and sectors across the economy
and society? A crucial recurring theme aris-
ing through dialogue with policy stakehold-
ers is how societal consensus (or a lack
thereof) for different actions will be affected
by and/or can be gained as a result of effec-
tively consulting on and communicating the
questions posed, and using this as a basis to
identify politically feasible and ultimately
wider public policy actions and pathways.
Setting the foundations for a Net
Zero Principles Framework
Our proposition for a Net Zero Principles
Framework to support policy analysis and
development involves focussing and refin-
ing the above questions in the context of
two interacting stages that are likely to be
involved in any decarbonisation action or
pathway:
1. Enabling stage: Before any emissions
reductions can begin, there is a need to
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invest in, install and facilitate operation
of new equipment, infrastructure and/or
systems capability to enable emissions
reduction.
2. Realising stage: With invested capacity
and capability in place, emissions reduc-
tions can be realised through changes in
how by working with new capacity in
how people live and work.
Table 1 suggests how these two stages
will of course interact, not just in terms of
the first facilitating the second, but in terms
of enabling actor confidence in positive and
sustainable outcomes at either to justify or
to reduce the risk involved in the other.
How might this framework be applied?
Let us consider the example of carbon
capture, utilisation and storage (CCUS), a
large-scale decarbonisation solution gaining
prominence in net zero debates. In the UK
context, CCUS has gained particular promi-
nence in regional transition debates, with the
UK Government setting its ‘CCUS Action
Plan’ (BEIS, 2018) in the context of the
need to decarbonise and sustain energy and
(currently) emissions intensive manufactur-
ing activity through carbon capture capabil-
ity at a number of regional industrial
clusters. The Scottish Government (2020b)
links a stated need for CCUS to its policy
on sustaining and evolving the existing oil
and gas extraction industry and supply
chain, which could deliver transport and
storage capacity and capability, thereby sus-
taining tens of thousands of jobs, concentrat-
ed in and linking to the north east region
around the city of Aberdeen.
The enabling stage of deploying CCUS
as a net zero solution would certainly
involve investment in both carbon capture
equipment for large-scale intractable emit-
ters (most likely in energy intensive
manufacturing and/or thermal power gen-
eration) and in infrastructure to then trans-
port and store CO2 (but with not all nations
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investments may provide a transitory stim-
ulus to the deploying economy. However,
this will depend very much on supply
chain capacity and on ‘who pays’ and when.
Crucially, any government support will
ultimately have public budget/taxpayer
implications, while investment risk is very
much linked to the need for a high degree
of certainty that operation of both the cap-
ture and transport/storage sides would
function and balance effectively, potentially
involving international interactions, which
in turn would have regulatory implications.
Construction requirements may be substan-
tial, which could have shorter-term capacity
implications. On the other hand, particu-
larly in nations with existing oil and gas
production and distribution capacity, this
could involve repurposing existing assets
that may offset near-term need for decom-
missioning in a mature industry context.
However, the realising stage (and the
aforementioned interface with the enabling
stage) of CCUS, with its ongoing opera-
tional requirements, could be more chal-
lenging, not least in nations (like the UK)
where CCUS strategy is built around indus-
trial decarbonisation. In contrast to decar-
bonisation actions such as energy efficiency,
where increased operational productivity in
delivering heating services in particular may
be anticipated, industrial emitters are likely
to have concerns around capital efficiency
and associated investor/shareholder returns
where carbon capture activity fundamental-
ly involves using more equipment to pro-
duce the same level of output.
This is likely to be challenging for pro-
ducers of internationally traded intermediate
products such as chemicals, petrochemicals,
iron and steel, where markets for ‘green’
products do not yet exist (and would be
complex due to the range of final uses that
the largely intermediate outputs of such
industries ultimately serve). It will be partic-
ularly challenging where countries like the
UK or Norway are considering what
would equate to ‘first mover’ roles in estab-
lishing CCUS systems based on their exist-
ing capacity and capability to transport and
store CO2 offshore. The core problem is that
prospective capture industries would need to
incur additional capital/equipment costs not
similarly borne by/reflected in carbon costs
of international competitors. This then raises
challenges around the ability of government
to provide public funding to sustain compet-
itiveness on a reducing basis linked to the
evolution of complex international markets
(for both evolving products and carbon) and
in alignment with state aid/subsidy rules
associated with trade agreements, etc., as
well as being politically feasible at home.
In short, this CCUS example illustrates
the complex challenge of examining any
decarbonisation or net zero solution
through a broader public policy lens.
While an increasing number of cities,
regional authorities and national govern-
ments have moved relatively quickly in
making net zero commitments, it is not
clear that sufficient attention has been
given to grounding decision making in the
need to respond to the challenges faced by
different actors in society who ultimately
need to take action.
Conclusion
The aim of this viewpoint piece has been to
raise the challenge of developing broader
public policy foundations to support the
delivery of ambitious net zero commit-
ments. It has involved setting out an initial
proposition of a Net Zero Principles
Framework, with the aim of stimulating
discussion across research, policy, industry
and wider net zero stakeholder communi-
ties as to how the required public policy
decision making can actually roll out.
Our perspective in setting out our initial
proposition of a framework is very much
a political economy one. While not the
only perspective that must be taken in net
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zero discourse, it is an increasingly important
lens through which to view and interrogate
decarbonisation problems, given increased
concern over the ‘Just Transition’ and
broader fiscal and distributional challenges
associated with net zero ambitions across
nations. On this basis, our initial proposition
is built around what are largely socio-
economic questions likely to arise at the
stages of both enabling and realising differ-
ent decarbonisation and pathways. In con-
sidering this initial framing, and the
commentary offered above, we propose that
five key Net Zero Principles emerging can be
identified as follows:
1. Understanding who really pays for any
given action/pathway or combination
thereof, how and when, and what gains
can be used to balance this is fundamental;
2. Policymakers and stakeholder communi-
ties need to find and build consensus
around pathways that allow regions and
nations to sustain and grow the prosper-
ity of populations in an equitable way;
3. Not least in contexts where economic
conditions are currently challenging, find-
ing options and pathways that can deliver
near-term economic returns is crucial;
4. ‘Off-shoring’ is not the answer in region-
al/national or global contexts if it only
shifts emissions, jobs and gross domestic
product overseas and
5. Net zero is a societal and public policy
challenge more than it is a technological
one.
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